Purification and characterization of the nuclear cytidine 5'-monophosphate N-acetylneuraminic acid synthetase from rat liver.
N-Acetylneuraminic acid cytidylyltransferase (EC 2.7.7.43) (CAMP-NeuAc synthetase) from rat liver catalyzes the formation of cytidine monophosphate N-acetylneuraminic acid from CTP and NeuAc. We have purified this enzyme to apparent homogeneity (241-fold) using gel filtration on Sephacryl S-200 and two types of affinity chromatographies (Reactive Brown-10 Agarose and Blue Sepharose CL-6B columns). The pure enzyme, whose amino acid composition and NH2-terminal amino acid sequence are also established, migrates as a single protein band on non-denaturing polyacrylamide gel electrophoresis. The molecular mass of the native enzyme, estimated by gel filtration, was 116 +/- 2 kDa whereas its Mr in sodium dodecyl sulfate-polyacrylamide gel electrophoresis was 58 +/- 1 kDa. CMP-NeuAc synthetase requires Mg2+ for catalysis although this ion can be replaced by Mn2+, Ca2+, or Co2+. The optimal pH was 8.0 in the presence of 10 mM Mg2+ and 5 mM dithiothreitol. The apparent Km for CTP and NeuAc are 1.5 and 1.3 mM, respectively. The enzyme also converts N-glycolylneuraminic acid to its corresponding CMP-sialic acid (Km, 2.6 mM), whereas CMP-NeuAc, high CTP concentrations, and other nucleotides (CDP, CMP, ATP, UTP, GTP, and TTP) inhibited the enzyme to different extents.